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Background 
 
The North Coast Regional Water Quality Control Board (Regional Water Board) 
addresses water quality impacts associated with agriculture in the Agricultural Lands 
Discharge Program.  Agricultural lands have the potential to contribute to water quality 
problems through the over-application of fertilizers and pesticides, human-caused 
erosion of sediment, pollutants in tailwater return flows, and the removal or 
suppression of riparian vegetation.  There are approximately 350,000 acres of 
agricultural lands in the North Coast Region which are primarily used for vineyards, 
orchards, dairies, and various crops including flowers, grain, alfalfa, and hay pasture.   
 
On the Smith River Plain in Del Norte County, approximately 1,900 acres are used to 
grow Easter lily bulbs.  The Regional Water Board is developing a permit for waste 
discharges from the cultivation of lily bulbs in order to address water quality issues and 
meet the requirements of the California Water Code and the Nonpoint Source Policy.   
 
In order to help inform permit conditions and to better understand water and sediment 
quality conditions, the Regional Water Board initiated a monitoring study in 2013.  The 
surface water and sediment quality portions of the study are funded by the Water 
Board’s Surface Water Ambient Monitoring Program (SWAMP) as a special study of the 
North Coast Region.  The groundwater portion of the study is funded by the Regional 
Water Board discretionary laboratory funds. 
 
This report provides a summary of the results from groundwater samples collected as 
part of the Smith River Plain Water and Sediment Quality Study.  A final report will be 
included as part of the final Smith River Water and Sediment Quality Study Report, 
expected June 2016.  An interim report on 2013 surface water and sediment quality 
data is currently available.   
 

Goals and Objectives 
 
The goals of this study are to gather and assess data from which the Regional Water Board can 
evaluate current groundwater quality conditions, develop appropriate permit requirements, and 
use as a point of reference when assessing future monitoring data to determine the effectiveness 
of the permit and agricultural management practices.  Specifically, this study is designed to answer 
the following questions: 
 

 Are contaminants detected in shallow groundwaters in agriculturally-dominated 
areas of the Smith River Plain? 

 Is there a relationship between contaminant concentrations and the level of 
agricultural intensity? 

 What is the direction and magnitude of change in contaminant concentrations 
and/or toxicity over multi-year time periods? 

 Is there a risk to drinking water uses?  
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Figure 1.  Sample Site Locations. 
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Site Selection  
 

The groundwater portion of the Smith River Plain Water and Sediment Quality Study was 
designed to obtain information on the extent and concentration of contaminants, especially 
pesticides and pesticide residues, in the shallow groundwater that may be attributed to 
agricultural applications.  Previous monitoring efforts conducted by the Regional Water Board 
and the non-profit organization Smith River Project between 1982 and 2002 documented the 
presence of the agricultural pesticides Aldicarb and 1,2-Dichloropropane (1,2-D) in some 
drinking water wells.  Thus, site selection utilized a targeted approach to identify locations that 
were distributed throughout areas of the Smith River Plain, based on the following criteria: 
 

 Locations accessible to staff; 

 Locations spatially distributed throughout the Smith River Plain; and 

 Locations of prior groundwater sampling or in close proximity thereof.   
 
Seven groundwater wells meeting the above criteria were selected within the Smith River Plain.  
These included wells used for irrigation and/or drinking water supply (See Figure 1 and Table 1).  
Monitoring at these sites is expected to characterize the spatial extent of any contaminants that 
may be present within the groundwater of the Smith River Plain. 
 
Table 1.  Sampled Well Types 

 
 

Sample Collection and Analysis 
 
On June 23-25, 2015, Regional Water Board staff collected one sample from each of 
seven groundwater wells located within the Smith River Plain.  These samples were 
analyzed for dissolved copper, nitrate (as nitrogen), and 328 pesticides and pesticide 
residues (see Table 2).  Among the 328 pesticides analyzed are those that were 
previously detected in groundwater (e.g., 1,2-Dichloropropane), those identified as 
pesticides of concern (e.g., MITC, which is a break down product of metam sodium), and 
those commonly used in high quantities in Del Norte County between 2010 and 2013 
(e.g., 1,3-Dichloropropene).  
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Table 2.  Pesticide Analytes 
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Table 2 (cont’d).  Pesticide Analytes 
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Results 
 
Nitrate 
 
Nitrate is a common groundwater chemical contaminant.  It can be naturally occurring, but is 
also commonly associated with fertilizer use or animal and human waste products.   Nitrate 
concentrations in the groundwater ranged from 4.8 mg/L to 12.7 mg/L (see Table 3).  The three 
wells exceeding the US Environmental Protection Agency’s and California Department of Public 
Health’s drinking water standard of 10.0 mg/L are irrigation wells and are not used as drinking 
water supply. 
 
Table 3. Nitrate concentrations (mg/L). 

 
 
Copper 
 
Pesticide compounds that include copper are applied to the agricultural fields of the Smith 
River Plain at various times throughout the year.  The analysis of dissolved copper in the 
groundwater resulted in non-detects in all but one groundwater well.  The one detection of 
dissolved copper (5.7 ug/L) was documented in the sample collected from Groundwater Well 
GW-3, a domestic water supply well.  The detected concentration is well below the US 
Environmental Protection Agency’s and California Department of Public Health’s drinking water 
standard (1,300/1,000 µg/L, respectively).  
      
Pesticides 
 
Analysis for the 320 pesticides and pesticide residues listed in Table 1 at the seven groundwater 
wells only documented two low level detections of 1,2-Dichloropropane (1,2-D) at 
Groundwater Well GW-1 (0.6 ug/L) and Groundwater Well GW-5 (2.3 ug/L).  The 1,2-D 
concentrations detected are below the US Environmental Protection Agency’s and California 
Department of Public Health’s drinking water standard of 5 μg/L. 
 
Previous testing of Groundwater Well GW-1 conducted in June 2002 detected 1,2-D at a 
concentration of 1.1 μg/L.  Previous testing of Groundwater Well GW-5 conducted in June 2002 
detected 1,2-D at concentrations of 3.9  μg/L( see Table 4).  These results indicate that 
concentrations of 1,2-D have declined in groundwater since use of this pesticide   in this area 
ceased in 1983.  Aldicarb is another pesticide that is no longer used in the Smith River Plain, and 
Aldicarb was not detected in any of the groundwater well samples collected during this 
sampling effort (see Table 5).  
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Table 4. 1,2-D Concentrations (ug/L). 

 
 
Table 5. Aldicarb Concentrations (ug/L). 

 
 

Final Monitoring Schedule and Reporting  
 
Regional Water Board staff have completed all of the sample collection for the Smith River 
Water and Sediment Quality Study.  It is anticipated that all of the remaining laboratory data 
and quality assurance reviews will completed and reported by January 2016.  Data analysis and 
a final peer-reviewed report will be completed in June 2016. 
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